Whether margin trading and securities lending transaction help to stabilize the stock market or amplify stock market volatility is a topic that has long been a concern. Based on the perspective of volatility asymmetry, we use event analysis and ARMA-EGARCH-M model to empirically test whether China's margin trading and securities lending transactions can boost the bull market and aggravate the price decline in bear market. The empirical results show that the volatility of China's stock market was asymmetric. Margin trading transactions reduced the stock market volatility while securities lending transactions increased the stock market volatility. Since the trading volume of margin trading was much larger than the trading volume of securities lending, the stock market volatility decreased since the launch of margin trading and securities lending mechanism. stocks and pull up the stock price. Once the stock price trends to decline, investors can only sell their stocks in order to avoid further losses, thus causing the stock price to fall further, forming a vicious circle. If a margin trading and securities lending mechanism is introduced, investors can make a profit not only by buying long but also by short selling, which helps to achieve a balance between the long and short power of the stock market.
Introduction
Whether margin trading and securities lending transaction help to stabilize the stock market or amplify stock market volatility is a topic that has long been a concern. Scholars at home and abroad have conducted a lot of theoretical and practical research on this, but no consensus conclusion was reached so far.
He who supports the introduction of margin trading and securities lending mechanism believes that the lack of a two-way trading mechanism will lead to a unilateral stock market. When investors want to make a profit, they can only buy
Literature Review
The history of China's stock market development is relatively short, while investors' speculative sentiment is relatively strong, and the construction of market infrastructure is yet to be improved. In this context, there is a substantial divergence of opinions in the academic world about the impact of margin trading and securities lending transaction system on market volatility.
Theoretically, margin trading and securities lending transactions may increase stock market volatility. Investor sentiment may be the reason why stock market volatility increases. Investors' trading behavior is often influenced by emotions [1] . In the bull market, investors are more and more confident, and the probability of basic attribution errors and self-interest bias increases. When there is good news in the market, the tendency attribution tends to strengthen investor confidence, which in turn increases financing purchases (while reducing short selling). When there is bad news in the market, as facts are different from their psychological expectations, investors are psychologically nervous, and may take measures such as intentionally neglecting bad news and degrading their importance, thus reducing the reduction in financing purchases and short selling. In the bear market, investors are lack of confidence. When there is bad news in the market, investors' pessimism is strengthened, so they in turn reduce financing purchases and increase securities lending and short selling; when there is good news in the market, investors still think that the market will not continue to rise, so the increase in financing purchases volume and the reduction in short selling volume is relatively low.
However, investor rationality and arbitrage trading may reduce stock market volatility. One of the most important reasons for excessive stock market volatility is investors' overreaction, which creates favorable conditions for arbitrage trading. As investors often overreact to bad news in the bear market and overreact to the good news in the bull market, rational investors can use the margin financing mechanism to carry out arbitrage trading: increase the financing buy-ing after the bad news in the bear market, and increase short selling after good news in the bull market. Then they can wait until the stock market has a short-term reversal and close the position.
In practice, what is the impact of the introduction of margin trading and securities lending mechanism on the volatility of China's stock market? Most empirical studies show that margin trading has reduced the volatility of China's stock market. Short-selling constraints may lead to overvaluation of stock prices, and margin trading helps to curb stock price bubbles and improve stock pricing efficiency [2] . Since the launch of the mechanism the standard deviations, measures of skewness and outlier ratios of the stocks of margin trading were significantly lower than before [3] . Margin trading improves the information efficiency of stock prices and reduces the idiosyncratic fluctuation of stock prices [4] . Margin trading transactions reduced the stock market volatility, while short selling transactions increased the stock market volatility. Since the margin trading transactions are in larger scale than short selling transactions, the combined effect of the two was to reduce the stock market volatility [5] . However, some scholars hold different opinions. Xu Hongwei and Chen Xin believe that margin trading and securities lending transaction can only significantly reduce the probability of stock price plunging, and the impact on the probability of stock price inflation is not significant [6] . Li Fengsen pointed out that China's margin financing and securities lending mechanism has neither boosted the bull market nor exacerbated the bear market decline. Its impact on the cyclical fluctuation of the stock market is neutral [7] . Lin Xiangyou believe that from the perspective of extraordinary returns, margin trading and securities lending transactions have the effect of helping to accelerate the rise and decline of stock prices, and the decline effect is stronger than the boosting effect [8] . Zhu Jian and Fang Junxiong pointed out that China's margin trading and securities lending system not only failed to effectively reduce the risk of stock price collapse of the underlying stocks, but in fact exacerbated the risk. The deeper reason is that there are inherent defects in the design of China's margin financing and securities lending system. However, the existing research mainly focus on the effect of margin financing and securities lending system on the short term stock market volatility based on daily or monthly data, without taking volatility asymmetry into consideration [9] .
The asymmetry of stock market volatility was first proposed by Black (1976) .
He found that stock price changes and volatility changes were significantly negatively correlated: volatility tends to decrease when stock prices rise, and volatility tends to increase when stock prices fall. The reason is that stock price changes and volatility changes are reciprocal causation.
Since Black proposed the asymmetry of stock market volatility [10] , many scholars used different methods to repeatedly study the stock market data in different markets and different periods. And they found that stock market volatility asymmetry exists in stock markets in various countries [11] [12] [13] . American Journal of Industrial and Business Management Based on prior research, we first use event analysis method then ARMA-EGARCH-M model to test whether the volatility has obvious changes after the margin trading and securities lending mechanism was introduced, and to analyze the correlation between margin trading and securities lending transactions and market volatility. This paper mainly includes 6 parts: 1) Introduc- And the empirical results show that: 1) The volatility of China's stock market is asymmetric; 2) Margin trading transactions reduce the stock market volatility while securities lending transactions increase the stock market volatility. Since the trading volume of margin trading was much larger than the trading volume of securities lending, the stock market volatility decreased since the launch of margin trading and securities lending mechanism.
The possible contributions of this paper are as follows: Firstly, the existing literature mainly studies the impact of margin trading and securities lending on short-term fluctuations in the stock market. This paper also studies the long-term effects of margin trading and securities lending and stock market volatility asymmetry. Secondly, when studying the market impact of margin trading and securities lending, we also consider the impact of the transactions of stock index futures on the stock market, so the research conclusions are more stable. Thirdly, it provides an empirical test for whether China's margin trading and securities lending transactions will help increase or decrease the market volatility. And it not only provides a reference for the regulatory authorities to improve stock market mechanisms and regulatory measures, but also has certain reference value for investors' decision-making.
Model Specification
In order to test whether the volatility has obvious changes after the margin trading and securities lending mechanism was introduced, and to analyze the correlation between margin trading and securities lending transactions and market volatility, this paper will first use event analysis method then ARMA-EGARCH-M model.
Event Analysis Method
The event analysis method mainly focuses on whether the relevant variables have statistically significant differences before and after the event. Generally speaking, the steps involved mainly include: determining the time when the event occurs, determining the time window period, the estimation period and the data sample of the study, calculating the relevant variables, and performing statistical tests. This paper first takes the Shanghai and Shenzhen 300 Index (hereafter referred as CSI 300 index) as the research object, and study the change of market volatility after the margin trading and securities lending mechanism was introduced. In April 2010, when the incident occurred, the volatility during the pe- Then non-parametric test was used to analyze whether the volatility has a statistically significant change.
Variables Selection of Volatility Estimation
This paper calculates two types of volatility. One is historical volatility, and the other is estimation volatility. This paper mainly selects Parkinson estimator The Parkinson estimator expression is:
h denotes the highest price in the trading session, t l denotes the lowest price in the trading session.
Tong Bin et al. [16] pointed out that Parkinson estimator is five times more efficient than estimators based on closing prices. But the Parkinson estimator method relies on assumptions (that prices obey the geometric Brownian motion without drift terms and that transactions are continuous) that are not applicable in the real market. Rogers et al. relaxed these constraints to some extent, and introduced a better estimator with drift terms [15] . The expression of the Rogers-Satchell-Yoon estimator is
h denotes the highest price in the trading session, t l denotes the lowest price of the trading session, i c denotes the closing price of the trading session, i o denotes the closing price of the trading session.
ARMA-EGARCH-M Model
Estimation volatility is often used to predict the actual volatility of an asset. The GARCH model proposed by Bollerslev is considered to be a good description of the fat-tailedness and the clustering of fluctuations in the distribution of financial assets, and is widely used in financial time series analysis [17] . The general expression of the variance equation of the GARCH (p, q) model is
Since the volatility in the GARCH model is calculated from the square values of the historical data, the GARCH model does not explain the effect of stock returns on volatility. The EGARCH model proposed by Nelson can better describe this asymmetry [12] . If the downward volatility of the index is greater than the upward volatility, it is called the leverage effect. The variance equation expression for this model is:
Different from the GARCH model, the conditional variance in EGARCH model is in the form of a logarithm, which makes the predicted value of the conditional variance greater than zero. When estimating the parameters, it is no longer necessary to have the non-negative limit. As long as it is significantly different from zero, the shock impact is considered to be asymmetrical. 
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R is the stock index return rate on the trading day t . The introduction of 1 t R − to the mean value equation can reflect the yield autocorrelation due to the non-continuous trading of the stock market; 2 t σ is the conditional variance of the excess return rate t u . Some studies find that the expected return rate of the stock is significantly positively correlated with volatility [11] ; t N is the number of non-trading days between trading days, which captures the impact of non-trading day information on stock market volatility [12] . 
Research Data

Sample Selection
In order to study the impact of margin trading and securities lending transactions on stock market volatility from the market level, the CSI 300 Index was selected as the sample of research. Since the CSI 300 stock indexes were first released on April 8, 2005 , the research interval of this paper is from April 8, 2005 to November 30, 2018.
Bull and Bear Cycle Division
To study the impact of margin trading and securities lending transactions on the stock market volatility, firstly divide the bull and bear cycle of the CSI 300 Stock
Index. The stock market cycle division method is derived from the business cycle division method.
In 1971, Bry and Boschan (hereafter referred as BB) designed a NBER business cycle division method [20] . The method is simple and clear, and researchers do not need to make an in-depth analysis of the economic development. Anyone who uses this method to analyze the same data can reach the same conclusion.
Pagan and Sossounov applied the BB method to study the cycle of bulls and bears of the stock market, and improved the BB method according to the characteris-tics of the stock market cycle. This paper uses the improved BB method of Pagan and Sossounov to divide the stock market cycle of the CSI 300 Index [21] .
As 
Statistical Description
The average daily yield of the CSI 300 stock indexes was positive, indicating that the overall trend of the stock market was upward (not considering inflation); the maximum value was about 8.93%, and the minimum value was about −9.70%, indicating that the stock market was very volatile and extreme. Even the daily change of the stock market index was close to the daily limits. Table 3 gives the correlations between the different volatility estimators. Margin trading and securities lending mechanism was introduced to the mar- trading days prior to the launch of the mechanism; and the average values in the 60 trading days after the launch of the mechanism were 1.74%, 1.42% and 1.79%.
The comparison results show that only the ARMA-EGARCH-M volatility has a larger decline than before, while the other two historical volatility estimators were higher than before. However, as the intervals extend, it can be found that the volatility levels have significantly reduced.
Considering that ARMA-EGARCH-M volatility estimator is based on a dynamic model to predict the actual volatility of an asset, it can better describe the thick tail and clustering of the volatility distribution. However, Parkinson volatility estimator and RSY volatility estimator are based on certain assumptions and trading data of the day. Thus the descriptive statistics of the three volatility estimators must be different. In order to investigate whether the market volatility levels after the launch of the margin trading and securities lending mechanism significantly reduced, this paper conducts a nonparametric test of the volatility data. As Table 5 shows, after the introduction of the margin trading and securities lending mechanism and stock index futures, the volatility level of the CSI 300 stock index decreased significantly. Although some volatility statistics were not significant under the window of 180 trading days, but with the window period elongated, the volatility of the CSI 300 stock indexes dropped significantly at the 1% significance level.
It is worth noting that the insignificant volatility statistics are data of historical volatility estimators, but the actual volatility estimations calculated based on the ARMA-EGARCH-M dynamic model are very significant in all different window periods. It may be due to the fact that historical volatility estimators depend on extreme price values and assume continuous trade, which makes them somewhat underestimated, and in lower accuracy.
Regression Analysis
Although, we found that the volatility of the CSI 300 stock index decreased significantly after the launch of the mechanism, it is not certain about the direct reason. The decrease may also be caused by the fact that the stock market is affected by the economic cycle, which makes the investors more pessimistic, thereby reducing the transaction and thus causing the volatility to decline. Therefore, we construct the ARMA-EGARCH-M model. Taking the CSI 300 stock index as the sample, we will make the maximum likelihood estimation of the ARMA-EGARCH-M model. According to the AIC and SC guidelines, the model of the CSI 300 stock index is determined to be ARMA(1,1)-EGARCH(1,1)-M.
The regression results of the model are shown in Table 6 .
1) The autocorrelation of the daily returns of the stock index is very significant. The estimation results of 1 α in all models are significant at the 1% significance level, indicating that the market yield of the previous trading day can be used to predict the market rate of return on the current trading day, which meets the basic requirements of the ineffective market.
2) The stock index futures trading has a significant impact on the stock index yield on the day. The parameter 2 α is approximately equal to 0.17, and is significant at the 1% level, indicating that if the opening price of the CSI 300 stock index futures contract rise by 1%, then the closing price of the CSI 300 stock index will rise by 0.18 %. It can be seen that stock index futures have a strong price guiding effect on the spot market, which is consistent with the research conclu- 4) The ARMA effect is significant, and the parameters ρ and θ are significant at the 1% significance level, indicating that the disturbance term conforms to the ARMA (1, 1) process. The special information of the previous trading day still has a significant impact on the current daily yield. 5) The EGARCH_a parameter ϕ in the model is significantly positive in each model, and the scale of symmetry effect is larger than the asymmetry effect.
6) The estimations of t N are about 0.13, which are significant at the 1% significance level, indicating that non-trading day information has a significant impact on stock index volatility. The parameter 1 γ are significantly negative in model 1 (with no other influencing variables), model 2 (without considering stock market closing prices and volume variables), but are not significantly negative in models 3. The reason why the asymmetry effect in model 3 and model 4 is not significant may be the introduction of the two explanatory variables to the conditional variance equation: the stock market closing price level and trading volume. Note that the parameter estimations are negative, indicating that the impact of good news on stock market volatility is less than bad news. American Journal of Industrial and Business Management 8) The parameters 4 γ and 9 γ are significantly negative at the 1% significance level, which indicates that the closing price of the CSI 300 stock index has a significant impact on the volatility of the index. When the CSI 300 stock index rises, the volatility tends to decrease. The CSI 300 stock index has fluctuation asymmetry in both bull and bear market, and the fluctuation asymmetry in the bull market is larger than that in the bear market. The reason may be that investors in all are more sensitive to the price level in bull market than in the bear market. In other words, the market is more volatile in the bull market. In most cases, there are more sensitive retail investors in the bull market and they are used to follow others, the herd effect is obvious.
9) The parameters 5 γ and 10 γ are both significantly positive, indicating that the larger the spot volume of the CSI 300 stock index is, the greater the possibility of an extreme index price appears, and the greater the index volatility will be. This is consistent with previous research results. It is worth noting that the volatility of the CSI 300 stock index was more easily affected by the stock market trading volume than in the bear market.
10) The parameters of margin trading transactions are significantly negative, indicating that margin trading transactions help to reduce market volatility.
11) The parameters of securities lending transactions are significantly positive, indicating the introduction of securities lending transactions resulted in an increase in overall market volatility. It is worth noting that the estimated value of the parameter in the bull market is larger than that in the bear market, indicating that the securities lending can amplify the fluctuation of the stock market in the bull market in larger scale than in bear market.
12) The parameters of stock index futures transactions are significantly negative, indicating that the introduction of stock index futures trading can reduce the volatility of the CSI 300 stock index. It is worth noting that the estimated value of the parameter in the bear market is larger than that in the bull market, indicating that stock index futures can more restrain the market fluctuations in the bear market in larger scale than in bull market.
Conclusions
The lack of a two-way trading mechanism has long been considered to be one of the most important reasons why China's stock market is so volatile. Most investors expect that the launch of margin trading and securities lending business in 2010 will stabilize stock market volatility and play a role as a market stabilizer.
However, during the period of sharp fluctuations in A-shares from 2014 to 2015, many people doubted that margin trading and securities lending business intensified stock market volatility significantly. Whether margin trading and securities lending mechanism helped to increase or decrease stock market volatility sparked heated discussions. Based on the asymmetric view of stock market volatility, the empirical results of this paper show that there is a significant asymmetry in China's stock market volatility, and the securities lending business can amplify the volatility of the stock index, and the stock index futures transactions and margin trading business can significantly reduce the fluctuation of the stock index.
The research in this paper has certain theoretical and practical significance.
Theoretically, this paper analyzes the impact of margin trading and securities lending on the cyclical fluctuation of stock market based on the asymmetric view of stock market volatility, and expands the research on the impact of margin trading and securities lending on stock market volatility. In terms of policy implications, the research conclusions show that margin financing and securities lending will significantly affect the long-term volatility of the stock market. China should timely learn from the practice of margin trading and securities lending in recent years, and learn from the foreign developed markets to continuously improve the margin financing and securities lending system.
In addition, considering that China's stock market is relatively young, large fluctuations are common. When the market's expectation is different from reality, it is easy to generate systemic risks. Before the introduction of margin trading and securities lending mechanism and stock index futures business, investors have insufficient options to hedge, which will lead to market fluctuations. Therefore, in order to alleviate the large fluctuations in the market, it is necessary to introduce more derivatives to the market. Derivatives can serve as an "automatic stabilizer" for the capital market, thereby attracting more corporate investors to enter the market and make long-term investments. In terms of investment strategy, when there are rich derivatives, there will be a variety of hedging and arbitrage strategies in the market. We should see the benefits of such neutral strategies.
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